MuHobpHayku Poccum
®EJEPAJIbHOE FOCYJAPCTBEHHOE BIOJ)XETHOE O5PA30BATEJIbHOE YYPE)XXAEHUE
BbICLLUEIO OGPA30BAHUS
«BOPOHEXXCKWUWN rOCYAAPCTBEHHbI YHUBEPCUTET»

(®reoy BO «BI'y»)
YTBEP)XOAIO
1.0. 3aBeayloLlero Kagegpomn
Bbopucos OmMuTpuit HUKonaesuy
Kahenpa nHGMOPMaLNOHHBIX CUCTEM
21.04.2021

PABOYAS MPOrPAMMA YYEBHON AUCLUNJINHDI

51.B.02 ADMUHUCTPUPOBAHUE N MPOrPAMMUPOBAHNE MUKPOMNPOLIECCOPHOWN TEXHUKM

1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.04.02 NHdopMaLMOHHbIE CUCTEMBI U TEXHOJIOT UK

2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:

AHann3 N CMHTE3 NHMOPMALMOHHBLIX CUCTEM

3. Ksanudukauus (cteneHb) BbINyCKHUKA:

MarucTpaTtypa

4. ®opma obyyeHusn:

O4Hasn

5. Kacdepnpa, oTBeualowasn 3a peaamsauunio AUCLUMNIIUHDI:
Kathenpa NHHOOPMALMOHHBLIX CUCTEM

6. CocTaBuTenu nporpamMmmsi:

bopucos OMuTtpuin Hukonaesmy (borisov@cs.vsu.ru)

7. PeKkoMeHpOBaHa:

npoTokos HMC Ne5 ot 10.03.2021

8. YYyeOHbIN ron;:

2021-2022

9.llenu n 3apa4umn y4ebHOU AUCLUNAMNHDI:

AncumnanHa 3HaKOMUT CTYOEHTOB C NPUHLMUNAMN aAMUHUCTPUPOBAHMNSA U MPOrpamMMUpPoBaHns LNGPOBLIX
npoweccopoB 06paboTKM CUrHaANOB (CUrHAJIbHBIMMK NPOLECCOPaMM) U MUKPOKOHTPOIIEpaMU, a TakxKe C
OCHOBAMW TEOPETUYECKMX MOJIOXKEHNI LINGPOBLIX METOA0B 06paboTKN CUrHAI0B. B Hel
pacCMaTpPMBaOTCA OCHOBHbIE TUMbl CUTHAMIbHbIX NPOLLECCOPOB, paboTa Ux hyHKLNOHANbHLIX Y3/10B, a
TaKXXe KOHBEeNepHoe BbINOJIHEHNE KOMaH [, annapaTHas peann3auns nporpaMMHbIX QyHKLNNA,
opraHusaumsa namMaTu, 0cobeHHOCTU aAMUHUCTPUPOBAHNS U MPOrPaMMUPOBAHNS CUCTEMbI Ha KpUCTanne
1892BM144 (npoueccop «MynbTUKOP») KoMnaHun 3asuc (AO HIL, «3J1BAC»).

10. MecTo y4ebOHOM AMCUMNIMHDBI B CTPYKType OOMM:

JucumnnianHa B paMKax 4acTu, PopMUpyemMoin y4acTHKaMn obpa3oBaTesbHbIX OTHOLLEHWI 61oka B1. Ans
YCMELHOro 0CBOEHNS HeobXoAMMO NpeaBapUTENbHOE U3yYeHME CNedYIOWNX AUCLMINH:
MaTeMaTUYeCKuii aHanns, BBEAEHME B MPOrpaMMupoBaHue.



11. MnaHupyemblie pe3ynbTaThl 0OyYeHUs No AUCLUNIMHE/MOAYNIO (3HAHUA, YMEHUSA, HAaBbIKK),
COOTHECEHHbIE C MNJIaHMPyeMbIMU pe3ysibTaTaMU 0CBOeHUA obpa3oBaTesibHOW NPOrpamMMbl
(koMneTeHUMAMMU BbINYCKHUKOB) U UHOUKATOPAMM UX BOCTUXKEHUS:

KopA » Ha3BaHue
KOMMNeTeHLnn

MK-10 CnocobeH
onpeaensitTb BapuaHThl
CTPYKTYp
NporpamMMHoOro
obecneveHuns
NH(OPMALMOHHbIX
cucTeM (NporpamMMHOro
CpeacTBa),
HeobxoanMble
NH(OPMaLMOHHbIe
NOTOKW W UccnenoBaTb
BapWaHTbl CTPYKTYP C
NCNONb30BaHNEM
Mofenen pasnnyHoro
YPOBHS

Kopn n Ha3BaHue
WHOMKATOpa KOMMNeTeHUUn

MK-10.1 YMeeT NpoBOANTb
aHaNn3 BHELIHECUCTEMHbIX
TpeboBaHun,
BO3MO)XHOCTEN UX
peanusauuun, onpepenser
KOHLLeNTYyabHbI U
(DYHKLMOHANbHBIA 061K
CMCTEMbI (MPOrpaMMHOro
CpefcTBa), BbIsIBAEHNE U
aHaNn3 N3BECTHbIX
aHanoros

3HaHus, YMEHUA, HaBblKW

3HaTb: aHa/IN3 BHELLHECUCTEMHbIX
TpeboBaHMn, BO3MOXXHOCTEN NX peasm3auunm,
onpeaenseT KOHUENTYasbHbIN U
(DYHKLMOHANbHbIN 06K CUCTEMb
(MporpaMMHOro cpefcTBa), BbisiBAEHNE U
aHaNn3 U3BECTHbIX aHa/lI0roB

YMeTb: NpoBOANTb aHaNn3
BHELIHEeCUCTeMHbIX TpeboBaHui,
BO3MOXXHOCTEN UX peanunsauunm, onpenenser
KOHLENTYa bHbIN 1 PYHKLMOHaNbHbIA 061K
CUCTEMbI (MporpaMmMHOro cpeacTsa),
BbISIBJIEHMNE W aHaNN3 M3BECTHbLIX aHaJIoroB
Bnapetb: aHa/IM30M BHELIHECUCTEMHbIX
TpeboBaHNIN, BO3MOXXHOCTAMU UX
peanusauunun, onpeaesieHnem
KOHLLeNTYasbHOro U PyHKLMOHANBHOIO
obnvka cucTemsl (MPOrpamMMHOro cpeacTsa),
BbISIBJIEHWEM W @aHa/IM30M U3BECTHbIX
aHanoros



Kopf » Ha3BaHue
KOMNeTeHLnn

MK-10 CnocobeH
onpenensTb BapuaHThl
CTPYKTYp
NpOrpamMMHOro
obecneyeHuns
NHOPMaLMOHHbIX
cnucTeMm (MporpaMMHOro
CpeacTBa),
HeobxoanMble
NHOPMaLMOHHbIe
MOTOKMW W UCCNenoBaThb
BapuaHTbl CTPYKTYp C
NCMNOJIb30BaHNEM
Mofnenen pasanyHoro
YPOBHS

MK-10 CnocobeH
onpenensTb BapuaHThl
CTPYKTYp
NpOrpamMMHOro
obecneyeHuns
NHOPMaLMOHHbBIX
cucTeMm (MporpaMMHOro
CpeacTBa),
HeobxoanMble
NHOPMaLMOHHbIe
MOTOKMW W UCCNenoBaThb
BapuaHTbl CTPYKTYp C
NCMNOJIb30BaHNEM
Monenen pasanyHoro
YPOBHS

MK-14 CnocobeH
MPOEKTUPOBATb
aPXUTEKTYPY
MPOrpaMMHOro
cpencTsa

Kon n Ha3BaHue
WHOMKATOpa KOMMNeTeHUun

MK-10.2 YMeeT npoBoanTb
hopmMupoBaHue BapnaHToB
CTPYKTYpPbl CUCTEMbI
(MporpamMMHoOro cpeacTsa)
n n paspabaTbiBaeT
BapVaHTbl peannsaumm nx
peann3auumn B pamkax
npegsiaraembix
aNropuTMUYECKNX 1
NPOrPaMMHbIX peLleHui

MK-10.3 YMeeT npoBoanTb
nccnenoBaHue
aNbTEePHATMBHbIX
BapuaHTOB MOCTPOEHUS
CUCTEMBI (MPOrpamMMHOro
CcpeacTBa) C
NCMNoNIb30BaHNEM MOLeNnen
pPa3NYHOro YpPOBHSA

MK-14.2 YmeeT onpenensaTb
cnocobbl B3aumMoaencTens
MeXay NporpaMMHbIMM
noacmcTeMamm
NporpaMMHOro cpeacTaa

3HaHWS, YMEHUS, HaBbIKK

3HaTb: arOpUTMbl (HOPMUPOBAHNUSA
BapuaHTOB CTPYKTYpPbl CUCTEMBI
(NnporpamMMHOro cpeacTsa) U pa3paboTku
BapuvaHTOB UX peann3aLny B paMKax
npegaaraemblX anropuTMUYECKNX 1
NMPOrpPaMMHbIX peLleHniA

YMeTb: npoBoaunThL opMMpoBaHme
BapuaHTOB CTPYKTYpPbl CUCTEMBI
(nporpammHoro cpeancTsa) u paspabaTbiBaThb
BapuaHTbl X peannsaLnm B pamMmkKax
npegnaraemblX anropuTMUYECKNX 1
NMPOrpPaMMHbIX peLleHniA

Bnapetb: (hopMmMpoBaHMEM BapnaHTOB
CTPYKTYpPbl CUCTEMbI (MPOrPaMMHOro
CpeAacTsa) U pa3paboTKon BapuaHTOB MX
peanu3auun B pamkax npensiaraemMbix
ANrOPUTMUYECKMX 1 NPOrPaMMHBIX PeLIeHI

3HaTb: a/IfOPMTM NPOBeAEHMNS
NccnenoBaHUs anbTePHATUBHbBIX BAPUAHTOB
NOCTPOEHMSA CUCTEMbI (MPOrPaMMHOro
CpeacTBa) C UCMOJIb30BAaHWEM MoAeNel
Pa3INYHOro YyPOBHS

YMeTb: NpoBOANTL UCC/Iel0BaHNE
aNbTepHaATMBHbIX BAapMaHTOB MOCTPOEHNA
CMCTEMbI (MPOrpaMMHOro CPeacTBa) C
NCNoNb30BaHWEM MOLeNeln passiMyHoro
YPOBHS

Bnapgetb: NpoBefeHNEM UCCNE0BaAHUS
aNlbTEPHATUBHbIX BAPMAHTOB MOCTPOEHUS
CMCTEeMbI (MPOrpaMMHOro CpeacTBa) C
NCMOJIb30BAaHUEM MO ENEN Pa3/InyHOro
YPOBHS

3HaTb: aNrOPUTMbI ONpeesneHns cnocobos
B3aVMOAENCTBNS MEX Y NPOrpaMMHbIMY
noACUCTEMAMM NPOrpPaMMHOro CpeacTBa
YMeTb: onpeaensiTb Crnocobbl
B3aUMOJENCTBUS MEX Y NPOrPaMMHbIMI
noACMCTEMaMM NPOrPaMMHOI0 CpeAcTBa
Bnapetb: onpeaeneHnem cnocobos
B3aMOAENCTBUS MEX Y NPOrpaMMHbIMU
noACUCTEMAMM NPOrpPaMMHOro CpeacTBa



Kopf » Ha3BaHue
KOMNeTeHLnn

MK-5 CnocobeH
OpraHn3aLMoOHHO 1
TEXHOJIOr NYecKun
obecneynBaTb
NPOEKTUPOBAHUNE
aunsanH NC

MK-5 CnocobeH
OpraHn3aLMOHHO 1
TEXHOJIOr N4ecku
obecneynBaThb
NPOEKTUPOBAHUE
amnsanH NC

MK-7 CnocobeH
pa3pabaTbiBaTb
cTpaTerum
NPOEKTMPOBaHMS,
onpenesieHneM Lenem
NPOEKTMPOBaHMS,
KpuTepmneB
3hheKTUBHOCTH,
OrpaHnyeHniA
NPUMEHNMOCTH

Kon n Ha3BaHue
WHOMKATOpa KOMMNeTeHUun

MK-5.1 YmeeT
obecne4ynBaTb
COOTBETCTBUE
NPOEKTMPOBAHUSA
AnsainHa NC npuHATLIM
CTaHOapTaM u
TEXHONOTNAM

MK-5.2 YMeeT Ha3Ha4vaTb ”
pacnpenenaTb pecypcsl
NPOEKTUPOBAHUSA U
nun3zanHa UC

MK-7.1 3HaeT
COBPEMEHHbIE TEXHONOM NI
ynpaB/eHNs NMpoeKTamu,
ynpaBaeHne N3MeHeHns MK,
WHCTPYMEHTbI 1 METOAbI
yrnpaBneHns
3aMHTEPEeCOBAHHbLIMU
CTOPOHaMU MPOEKTa,
COBPEMEHHbIE CTaHAapPThbI
NH(OPMaLIMOHHOI 0
B3aMMOLENCTBUS CUCTEM,
OCHOBbI MEHE)KMEHTA, B
TOM 4nC/e MeHed)KMeHTa
Ka4yeCTBa, MEXAHU3MbI
6u3Hec-npoLLeccos
opraHmn3aumm

3HaHWS, YMEHUS, HaBbIKK

3HaTb: COOTBETCTBME NPOEKTUPOBAHUA U
Av3anHa NC npuHATLIM CTaHA4apTaM un
TEXHOJIOTUAM

YMeTb: obecneymBaTb COOTBETCTBUE
NPOEeKTMPOBaHUA 1 AnsanHa NC npuHATLIM
CTaHZapTaM 1 TeXHOJI0ruam

BnapeTtb: npoekTuposaHnem n gusamnHom NC
NPUHATBIM CTaHLApPTaM U TEXHOJIOrUAM

3HaTb: aNrOPUTM Ha3Ha4YeHnsa n
pacrnpefenieHns pecypcoB NPOeKTUPOBaAHNUS U
ansanHa NC

YMeTb: Ha3Ha4yaTb U pacnpenensdtb pecypchbl
NPOeKTMPOBaHUA 1 AnsanHa NC

BnapeTtb: Ha3zHavyeHMeM 1 pacrnpefeneHnemM
pecypcoB NpPoeKTUpoBaHus 1 ausanHa NC

3HaTb: COBPEMEHHbIE TEXHOIOMK
yrnpaBieHUs NpoeKTaMu, yrnpaBaeHus
N3MEHEHUAMU, COBPEMEHHbIE CTaHAAPThI
MHHOPMALIMOHHOI O B3aMMOAENCTBUS CUCTEM
YMeTb: UCM0J/Ib30BaTb COBPEMEHHbIE
TEXHOJI0rMIN yNpaBfeHUs

NPOeKTaMU, yrnpaBaeHUs U3MEHEHUAMMY,
COBPEMEHHbIEe CTaHAapPTbl MH(OPMALMOHHOMO
B3aUMOJENCTBUS CUCTEM

BnapeTtb: COBPEMEHHbLIMU TEXHOMOT UMM
yrnpaBiaeHUs NPoeKTaMu, yrnpasBaeHus
N3MEHEHUAMMN, COBPEMEHHbIMI CTaHAAPTaMM
MHHOPMALIMOHHOI O B3aMMOAENCTBUS CUCTEM

12. O6beM AUCLUUNJINHBI B 3a4€THbIX eAuHMuLax/yac:
3/108

dopMa NPOMEe)XYTOYHOU aTTecTalum:

3a4eT C oueHkomn, KoHTposibHasa paboTa

13. TpynoeMKOCTb No BUAaM y4ebHon paboThl

Bug y4ebHoi paboTbl CemecTtp 1 Bcero
AyOunTOpHbIE 3aHATMA 60 60
JIeKUVOHHbIe 3aHATUS 20 20

MpaKTu4yeckne 3aHATUSA 0



Bunpg y4yebHon paboThl

NabopaTopHble 3aHATUA
CamocToATenbHasa paboTa
KypcoBas paboTa
MpomeXyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJIb
Bcero

13.1. Copep>xaHue AUCLUNJINHDBI

n/n HanmeHoBaHne
pasgena
ONCLUNINHBI

Nekuunn

1.1 KoMmnbloTepHble
APXUTEKTYPb
obpaboTku
CUrHanoB

1.2 ApxutekTypa ARM

ConepxaHue pasfena
ONCLUNANHBI

Obwwume NpuHLMMbLI
NnocTpoeHns
CUTHaJIbHbIX
MpOoLLeccopoB 1
0CO0BEHHOCTY X
APXMTEKTYpSI.
ApxuTekTypa oH
HenmaHa n
rapeapackas
apXuTeKTypa.
CtpykTypa ARM.
CTpyKTypa npoueccopa
Lroc.

MpoLeccopHoe a4po
ARM7. OCHOBHble
nonoxxexms. Konsenep.
PerncTpbl. Peructp
TeKYLLEero COCTOAHNS
nporpamMmel. Pexxumbl
obpaboTku
NCKIOYNTENTbHBIX
cnTyaumin. Habop
KomaHa ARM7.
KoMaHabl BETBAEHUS.
KomaHabl 06paboTkm
OaHHbIX. KoMaHaa
obmeHa. MameHeHne
PErncTpoB COCTOSHUS.
MporpamMmmHoe
npepsiBaHve. Mofysb
MAC. Habop komaHz
THUMB.

CemecTp 1 Bcero
40 40
48 48
0
0 0
0
108 108

Peanusauns pasnena AMCLUWMINHBI C MOMOLLbIO
OHNalH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=4610#section-1
https://edu.vsu.ru/course/view.php?id=4610#section-2

https://edu.vsu.ru/course/view.php?id=4610#section-5
https://edu.vsu.ru/course/view.php?id=4610#section-6



n/n HanmeHoBaHune
pasgena
OUCLAMJINHBI

1.3 ApxuTekTypa
LMD POBbLIX
npoL,eccopos
obpaboTku
CUrHanoB

1.4 Mpoueccopsl LLOC ¢
(hnKCMpoBaHHOM 1
nnasatoLen
3anaTon.
CywecTsytoLine
npoLieccopsl
obpaboTku
CUrHanoB

15 CynepckanspHble 1
rnbpuaHsle
npoLeccopbl

CofiepXaHue pa3gena
OVNCLUMIUHBI

KoHBeliepHoe
BbIMOJIHEHNE KOMAHA.
AnnapaTHas
peanu3auus
NpPOrpaMMHbIX
QyHKLNNA.
MapannenbHas paboTa
pa3nanyHbIX
PyHKUMOHANbHbIX
Y3/10B. YMHOXUTESb.
CoBuraTenu.
LonoNHUTEeNbHbIE
apugmMeTnyeckme
yCTPOWCTBA.
Crneuunann3npoBaHHble
YyCTPOWCTBa reHepaLmm
agpeca. AnnapaTHas
OopraHu3aLms LMKIoB
Micnonb3oBaHue
Heckonbkux AJTY.
Pernctposble hannbl.

Beibop LmudpoBoro
npoLeccopa CUrHanoB
Mpoueccops! ADI
(ADSP-2100), motorola
(DSP56000),
yNyYLIEeHHble
CTaHJapTHble
npoueccops! LUMNOC
(Enhanced-Conventional
DSP), npoueccopb
TMS320C55X cmpmebi Tl,
npoueccopbl DSP16xxx
upmsbl Lucent,
npoueccopsbl LIMOC ¢
apxuTekTypon VLIW,
npoweccopsl
TMS320C6XXxX,
npoueccop MSC810X
(sopo SC140).

Mpoueccop DSP5665x
¢umpmbl Motorola. Aapo
TMS320c27x cupmsbl TI.
BAnsHne apxuTtekTypbl
Ha BO3MOXHOCTU
npoLieccopa

Peanusaumns pasfena AUCLUNANHBI C MOMOLLbIO
OHJlalH-Kypca, YMK

https://edu.vsu.ru/course/view.php?id=4610#section-11

https://edu.vsu.ru/course/view.php?id=4610#section-12

https://edu.vsu.ru/course/view.php?id=4610#section-13



n/n

1.6

JNabopaTopHble
paboThbl

2.1

2.2

2.3

HanmeHoBaHMe
pa3zena
ONCLUNNHBI

OpraHusauus
namaT LdpoBbIX
npoL,eccopos
obpaboTku
CUrHanoB

Mpowmska Flash-
namsaTn u
yCTaHOBKa
BUILDROOT

Mpowwueka Flash-
namaTu u
ycTaHoBka ALT
Linux

Mpowwuska Flash-
namsaTn n
ycTaHoBka ALT
Linux ¢

noanep KON ceTn
WIFI

CofiepXaHue pa3gena
OVNCLUMIUHBI

[ocTyn K 610KaM

namMaTu. Baoku namaTu.

BHelwHAA namMaATb.
PasgeneHue Ha
oTAeNbHble 061acTn 1
mMonynu. ObpalleHune K
namaTtu. FeHepaumsa
TaKTOB OXKMAaHWA 4na
MeJIEHHO BHELUHENR
namaTu. Kaw. 3awmTa
COLEPXXMMOro NaMaTK

/3y4yeHre npoLmnsKu
Flash-mamaTu un
YCTaHOBKM
onepalnoHHON
cuctembl BUILDROOT
oNa Moaynsa (CucTemsl
Ha kKpucTanne) CanoT-
21241 komnaHun HIL,
«31IBAC»

/3y4yeHre npoLmnsKu
Flash-namaTtu n
YCTaHOBKM
onepalnoHHON
cuctembl ALT Linux ons
MOLYyNSa (CMCTeMbI Ha
Kpuctanne) CantoT-
21241 komnaHun HIL,
«3JIBAC» ¢
BO3MOXXHOCTbIO
NOAKOYEHNS K
JIOKanbHOM ceTun

Mpowwuska Flash-
namMsaTy U yCTaHOBKa
onepaunoHHon
cuctembl ALT Linux ona
MOZyNs (CMCTeMBbI Ha
Kpuctanne) CantoT-
3124 komnaHwum HIL,
«3JIBUC» ¢
BO3MOXXHOCTbIO
NoaKYeHNS K
JIOKaJIbHOWM CeTun C
NCNOJIb30BaHNEM
6ecnpoBogHON ceTn
(WIFI)

Peanusaumns pasfena AUCLUNANHBI C MOMOLLbIO
OHNanH-Kypca, YMK

https://edu.vsu.ru/course/view.php?id=4610#section-14

https://edu.vsu.ru/course/view.php?id=4610#section-17

https://edu.vsu.ru/course/view.php?id=4610#section-18

https://edu.vsu.ru/course/view.php?id=4610#section-19



n/n

2.4

2.5

2.6

2.7

13.2. Tembl (paspensl) AUCLUNNHBI U BUObI 3QHATUHA

Ne
n/n

HanmeHoBaHMe
pa3zena
ONCLUNNHBI

HacTpoiika paboTsbl
6ecrnpoBoaHOro
NHTepdenca B
peXxunme ToYKM
fnocTtyna

HacTpoiika paboTsl
MOAyns B ponv Beb-
cepsepa

HacTpoiika paboTbi
MOAYNS B PO
¢hannosoro cepsepa

MporpamMMupoBaHne
CUCTEMBI Ha
KpUcTase

HanmeHoBaHuMe
TeMbl (pasgena)

KomnbloTepHble 3
APXUTEKTYpbI
0bpaboTku

CMrHanoB

ApxuTtekTypa 4
ARM

ApxuTekTypa 3
LM POBbIX
npoLLeccopoB
0bpaboTku

CUrHanoB

JIeKUNOHHbIe
3aHATNSA

CofiepXaHue pa3gena
OVNCLUMIUHBI

HacTpoiika paboTbl
6ecnpoBoaHOro
NHTepdelca B pexnme
TOYKM AOCTyna B
onepaLnoHHON cuctemMe
ALT Linux gns mogyns
CanoT-2J124

HacTpoiika paboTbl
moayna CanoT-2J124[1 ¢
onepaLnoHHON
cuctemon ALT Linux B
ponn Beb-cepsepa

HacTpoiika paboTbi
monyns CanoT-2J124[ ¢
onepaLnoHHom
cuctemon ALT Linux B
posin ainnosoro
cepBepa

MporpamMMupoBaHme
MOAYNS (CMCTeMbl Ha
Kpuctanne) CantoT-
2124 [, komnaHun HIL,
«9JIBUC»C
1Cronb30BaHMeM cpelbl
pa3paboTkn MCStudio4
n amynatopa MC-USB-
JTAG

3aHATNA

lpakTnyeckune

Peanusaumns pasfena AUCLUNANHBI C MOMOLLbIO
OHNalH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=4610#section-20

https://edu.vsu.ru/course/view.php?id=4610#section-21

https://edu.vsu.ru/course/view.php?id=4610#section-22

https://edu.vsu.ru/course/view.php?id=4610#section-23

NabopaTopHble CamocTosiTeNbHasa Bcero
3aHATUS paboTa

3 7 13

7 8 19

10 8 21



No HanmeHoBaHue JlekumoHHble  [MpakTnyeckne JlabopatopHble CamocToaTenbHas Bcero
n/n  Tembl (pa3gena) 3aHATMA 3aHATUA 3aHATMA paboTa

4 MpoLueccopsbl 4 8 8 20
LOC c
(bUKCMpoBaHHON
1 nnasakoLei
3anaTon.
CywecTsytoLine
npoLLeccopsl
06bpaboTkm
CUrHaJ0B

5 CynepckansipHble 3 4 8 15
n rnbpnaHele
npoLLeccopsl

6 OpraHusauuns 3 8 9 20
namatn ARM un
LMPOBbIX
npoLeccopos
0bpaboTku
CUrHanoB

20 0 40 48 108

14. MeToaunyeckume yKasaHusa onsa oby4aloLwmxcs no 0CBOEHMIO OUCLUNJINHBI

BHeayamTopHas caMmocTosTeNbHas paboTa CTyAeHTOB BK/OYaeT NpopaboTKy MaTepnanos nekuui,
N3y4yeHne peKoMeHL0BaHHON NMTepaTypbl, MOArOTOBKY K labopaTopHbIM paboTaM u ux 3awuTam,
MOArOTOBKY K YCTHOMY OMPOCY U 3a4€eTy C OLEHKOW.

CamocTosTeNnbHas paboTa B ayANTOPWM BbIMOSHAETCA MO HEMOCPEACTBEHHbLIM PYKOBOLCTBOM
npenofasaTtens. [as noBblleHNs 3PpHeKTUBHOCTU PYKOBOACTBA Npu NpoBeLeH NabopaTopHbIX
3aHATUIA, NPU3BaHHbLIX 06ecneYnTb BLIHOPOYHOE NCMO/Ib30BaHNE NIEKLMOHHOMO MaTepmana ans bonee
rnyboKoro n3yYyeHuns oTAeNbHbIX Pa3fesioB ANCLMMINHBI NPY PEeLLUEHUI COOTBETCTBYIOLLMX NPAKTUYECKMNX
3apau.

K nabopaToOpHbIM 3aHATUSM CTYAEHTbI AO/DKHbI U3Y4YUTb TEOPETUYECKMIA MaTepuan npeaMeTHon obnacTy,
OCHOBbI NPOrpaMMMpoBaHmMs Ha si3bike C.

15. Nepe4yeHb OCHOBHOMW M O,ONOJIHUTENILHOW INTEpaTypbl, PeCypPCcoB UHTEPHET, HeoOXoAMMbIX
A OCBOEHUA AUCLUNJINHDI

Ne NCTOYHMK
n/n

1 PoabiruH, A. B. 9neMeHTbl MMKPOMNPOLLECCOPHbIX YCTPONCTB : y4ebHoe nocobue / A. B. PoabIrvH ;
HoBocnbupcKnin rocy4apCTBEHHbIN TEXHUYECKUIA YHBEPCUTET. - HoBoCubupck : HoBocmbrpckmin
roCyaapCTBEHHbIV TEXHUYECKU yHuBepcuTeT, 2018. - 83 ¢. — YHMBepcmTeTCKas bubnmoteka oHNamNH :
3JIEKTPOHHO-bMbnoTeYHas cmctema. — Pexxum focTtyna :
https://biblioclub.ru/index.php?page=book_view red&book id=575009



Ne NCTOYHMK

2 KywHep, . A. OCHOBbI aBTOMATVK/ U MAKPOMPOLLECCOPHOM TEXHUKM : y4ebHoe nocobue / . A. KywHep, A. B.
Opobos, 0. JI. MeTpoyeHKo. - MuHcK : PUMO, 2019. - 249 ¢. — YHnBepcmTeTCKaa bubanoteka oHNalH :
3JIEKTPOHHO-bMbInoTeYHas cnctema. — Pexxum focTtyna :

https://biblioclub.ru/index.php?page=book _view red&book id=599952

6) nononHWTENbHas nuTepaTypa:

No NcToYHnK
n/n
1 LLiampos M. W. MporpammmnpoBaHne MMKpoKoHTponsiepos cemenictea CORTEX-M: YyebHoe nocobue / M. W.

LLampos. - I3gaTensCcTBO POCCMCKOro yHMBEpcMTeTa TpaHcnopTa, 2020. - 88 ¢. - JlaHb : 91€KTPOHHO-
6ubnnoTeyHas cuctema. — Pexxum goctyna : https://e.lanbook.com/reader/book/175969/#1

2 baxoBues M. A. MMKponpoLLecCcopHble CUCTEMbI YpaBaeHUs yCTPONCTBAMU CUSTIOBOW 3JTIEKTPOHUKM :
CTPYKTYpbI 1 anropuTMsbl: y4ebHoe nocobue. / U. A. baxosues. HoBocnbupck: 3a-so HI'TY, 2018. - 219 c. -
YHuBepcuTeTckas 6ubnmoTeka oHNAMH : 3NEKTPOHHO-6MBIMOTEYHAs cucTemMa. — Pexxum gocTyna :
https://biblioclub.ru/index.php?page=book_view red&book id=576123

3 Murapes J1. A. MUKpPOMNpOLECCOPHbIE CUCTEMbI @BTOMATUYECKOr0 ynpasieHns: yiebHoe nocobue / J1. A,
Murapes. - CaHkT-MeTepbypr: N3gaTenbcTBo CaHKT-MNeTepbyprckoro rocy4apCTBEHHOrO arpapHoro
yHuBepcuTeTa (CMOrAY), 2017. - 179 c. — YHunBepcuTeTCKas bubnnoTeka oHNaiH : 3N1€KTPOHHO-
6ubnmoTeyHas cuctema. — Pexxmm gocTyna :
https://biblioclub.ru/index.php?page=book_view red&book id=480402

B) MH(OPMALIMOHHbIE 3/1EKTPOHHO-06pa30BaTe/IbHbIE PECYPChI:

Ne NCTOYHMK
n/n

1 lib.vsu.ru 3HB BI'Y

16. MepevyeHb yuebHO-MeTOAMYECKOrO obecneyeHus gns CaMOCTOATEsNIbHOW paboThbl

Ne NCTOYHMK
n/n

1 9YMK : ADMVHUCTPUPOBAHMWE 1N MPOrPaMMUPOBAHNE MUKPOMPOLLECCOPHON TEXHUKN. - INEKTPOHHBIN
yHUBepcuTeT BI'Y. - Pexxum gocTtyna : https://edu.vsu.ru/course/view.php?id=4610

17. ObpasoBaTenbHble TEXHONOIMU, UCNOJIb3yeMble NPU peannsauumn y4eOHOW AUCLUNINHDI,
BKJIlOYasA OUCTaHUMOHHbIe oOpa3oBaTenbHble TexHonoruun (AOT), anekTpoHHoe obyuyeHue (30),
CcMellaHHoe obyyeHue):

Ana ycrnewHoro 3akpenieHns TeopeTnyeckoro Matepmana npoBoAUTCS TECTUPOBaHME MoCsie Ka)kaown
JIEKL MM NCMNOJIb30BaHNEM MIAaT(POPMbI 3NEKTPOHHOIO yHMUBepcuTeTa BIY.

Cpena pa3paboTtkn MCStudio4, onepaunoHHas cuctema buildroot, onepaumnoHHas cuctema ALTLinux.
18. MaTtepuanbHO-TexHM4YecKoe obecneyeHme QUCLUNIAUHDI:

KoMmnbloTepHble Knacchl hakybTeTa KOMMbIOTEPHBLIX HAYK, NPOEKTOP 45 LEMOHCTPaLUn
TeopeTnyeckoro matepunana. Cuctembl Ha Kpuctanne 1892BM144 (mogynn CantoT-2J124 1) KoMAaHUn



ansuc (AO HIML, «3JIBUC»).
19. OueHo4YHbIe CpeacTBa ANA NPoBeAeHUA TEeKYLLEeHn U NPOMEXXYTOYHOU aTTecTauun

MopsLoK OLEHKN 0CBOEHMS 0byyvatoLmMmncs y4ebHoro MmaTepumana onpeaenseTcs Coaep XxaHuem
cnepyloLWmx pa3aenos ANCUNMNINHGI:

Ne Pa3zgensl gucumnanHbl (Mogynn) Kopn Kon OueHOoYHble
n/n KOMMeTeHUUn WHAMKaTopa CcpeacTsa as
TekyLen
aTTecTaumm
1 KomnbloTepHble apxnTekTypbl 06paboTKu cnurHanos MK-10 MK-10.1 TecToBOE
3apaHue 1
2 ApxuTtekTypa ARM MK-10 MK-10.2 TecToBoOe
MnK-7 MNK-7.1 3ajaHune 1
TecToBoe
3afjaHue 2
3 ApxunTekTypa ungpoBbIx npoueccopoB 0bpaboTkm curHanos  MK-10 MK-10.3 TecToBOE
MK-14 MK-14.2 3afjaHue 2
4 Mpoueccopsl UOC ¢ ¢mkcupoBaHHoM 1 nnasatowent 3anaton.  MK-5 MK-5.1 TecToBOE
CywecTytowme npoueccopbl 06paboTky curHanos 3afaHue 2
CynepckanspHble n rubpraHbie NpoLeccopsl TecToBOE
3apaHue 3
5 Opranusauns namat ARM v undpoBbIX NPOLLECCOPOB MK-5 MK-5.2 TecToBOE
06paboTkK cnurHanos 3afdaHue 2
TecToBOE
3afaHue 3

MpomexyTovyHas aTTecTaumns
®opMa KOHTPOSIA - 3a4€eT C oL eHKon, KoHTposibHas paboTa
OueHoYHble cpeacTBa OJ18 NPOMEXYTOYHOM aTTecTaumm

NabopaTopHble paboTbl MOC/E BbINOJHEHUS OLEHMBAKOTCA NpenofaBaTeseM, U BbICTaBASETCS OLEHKa
«3a4TeHO» npu ycnoBumnm oTBeTa Ha 80% BOMPOCOB nMpenofaBaTens no npeameTHow obnacTwm
nabopatopHon paboTbl. Mo utoram nabopaTopHbix paboT M yCTHOro OTBETA CTYAEHTA BbICTABAAETCS
OLEeHKa «3a4TeHO» UN «He 3a4TeHo» no nabopaTopHbiM paboTam Bcen AncumnamHbl. K caadve 3aveta C
OLLEHKOM LONYCKalTCa CTyAeHThl, caaswune 100% nabopaTopHbix paboT.

COOTHOLLEHME MOKa3aTeNnen, KpUTEPUEB U LLKaJbl OLLEHNBAHNS pe3ynbTaToB 0byyeHus.

KpnTepun oLeHNBaHNA KOMMETEHLUN YpoBeHb LLIkana oueHoK
chopMnpPOBaHHOCTY
KoMMeTeHUui
Obyvyarmniica B NoJHOV Mepe BAaAEET MOHATUVIHbIM [oBbILLIEHHBIV OTnYHO
annapaTom 0b61acTy MUKPOMPOLIECCOPHON TEXHNKU YPOBEHb

(TeopeTnyecknmm 0CHoBaMm ANCLNMIINHBI), CTOCObEH
WIIIOCTPUPOBATL OTBET MPUMEPaMU, NMPUMEHSTD
TeopeTUYEeCKNEe 3HaHNA A1 PeLleHNs NPakTNYeCKnx
3anay




KpuTepun oLleHMBaHNSA KOMMNEeTEeHLNIA YpoBeHb LIkana oLeHoK
chopMnpOBaHHOCTY
KoMMeTeHUui

Oby4aroLyniics BlafeeT NoHATUMHbLIM annapaToMm AaHHOW ba3oBbivi ypoBeHb XopoLuo
obnacTu (TeopeTndeckumy 0CHOBaMu AUCUNIMIINHBI),
criocobeH opmynnpoBaTb OCHOBHbIE MOHATUS
rnpeameTHov 061aCcTu, HO 3aTPYAHAETCA NPUBOAUTD
rpumepsbl, XxapakTepusyrLme ocobeHHOCTH
MUKPOMPOLIeCCOPHON TEXHUKM

ObyyaroLmnics 4aCTMYHO B/laJ€ET TEOPETUYECKUMM [Moporoseivi YnosnetTBoputesbHO
OCHOBaM¥ ANCLUNIMIINHBI, (hparMeHTapHO CrnocobeH YPOBEHb
hOpPMyIMpPOBaTh OCHOBHbIE MOHATUS MPEeAMETHON 061acTy,
HO 3aTPyAHSAETCS NPUBOANUTb MPUMEPLI MOCTPOEHMS
apPXUTEKTYPbI MUKPOMPOLIECCOPHON TEXHUKU, CUCTEMBI
KOMaH/ MUKPOMPOLIECCOPHOM TEXHUKM

ObyyaroLwmniicss AEMOHCTPUPYET OTPLIBOYHBIE, - Hes3aveT
(hparMeHTapHbIE 3HaAHWUS, HE MOHNMAET OCHOBHbIX
MOHATMM B 061aCTU MUKPOMPOLIECCOPHOV TEXHUKN 1
AonyckaeT rpybbie B onucaHuy UngpoBbIX NPoLEeccopax
06paboTKu CUrHasoB.

20 TunoBble OUuEeHOYHble CPpeacTBa U MeToAMYecKue MaTepuansl, onpepensiowime npouenypbl
OLLeHUBaHUA

20.1 TeKywWwMN KOHTPOJIb YCNEBAaeMOCTH

KOHTpoNb yCneBaeMoCTy N0 ANCUMUMIIMHE OCYLLECTBISETCS C MOMOLLbIO TECTOBLIX 3a4aHWNN
Mepe4yeHb TECTOBbIX 3a4aHUM

TecToBOe 3apaHue 1

BapuaHT 1

1. CTpyKTypa MUKPOMNPOLLECCOPHON CUCTEMBI.

2. Knaccudukaums MUKPOMPOLLECCOPHBIX YCTPONCTB MO HAa3HAYEHMIO U KOJIMYECTBY BbIMOIHAEMbIX
nporpam.

3. RISC apxuTeKTypa CUCTEMbl KOMaHL.

BapuaHT 2

1. KoMnbloTepHble MPUHLMMbI NOCTPOEHNS MUKPOMPOLLECCOPOB.

2. Knaccngmkaums MUKPOMPOLIECCOPHbIX YCTPONCTB Yncay BUC, no CTpyKTYpPHOMY MPU3HaKY.
3. VLIW apxutekTypa CMCTEMbl KOMaHA,

BapuaHT 3

1. KoHBeNnepHbIN 1 CynepCcKanspHbii noaxonbl 06paboTkn OaHHBbIX.

2. Knaccngukaumsa MMKpONpOLLECCOPHbIX YCTPONCTB MO BUAY TEXHONOM MU U3FOTOBNEHNS.

3. MISC apxuTeKkTypa CUCTEMbI KOMaHA.

TecTtoBoe 3apaHue 2

BapuaHT 1



1. CurnanbHble npoueccopsl. CTPYKTYpa CMrHabHOr0 NpoLeccopa.

2. AnnapaTHas peanusauuns nNporpaMMHbIX (YHKLMA CUTHAIbHBIX NPOLLECCOPOB.
3. CraHpapTHble npoueccopsl LIMNMOC.

BapuaHT 2

1. KoHBenepHoe BbINOJHEHNE KOMaHA CUrHaNbHbIX MPOLECCOPOB.

2. MapannenbHas paboTa yHKLMOHANbHBIX Y3/10B CUTHANbHbIX MPOLECCOPOB.
3. YnydlleHHble cTaHAapTHbIe npoueccops! LIMOC.

BapuaHT 3

1. CneuwnanbHble MeTOAbl agpecalmm CUrHaabHOro npoLeccopa.

2. CurHanbHble NpoLeccopbl C PUKCMPOBAHHON ¥ MJiaBatoLen TOYKOW.
3. TMpoueccopsbl LMNOC c apxutekTypoin VLIW.

TecTtoBOe 3apaHue 3

BapuaHT 1

1. KoHBenep ARM7.

2. Pexumbl 06paboTKN UCKAIOYNTENbHbIX CUTYaunin ARM7.

3. KomaHabl 06paboTkn AaHHbIX ARM7.

4. TlporpammHoe rnpepbiBaHne ARM7.

BapunaHT 2

1. Peructpbl ARM7.

2. Habop komaHg ARM7.

3. KomaHpa obmeHa ARM7.

4. Mogynb MAC ARM7.

BapuaHT 3

1. Peructp TekyLero cocTosaHusa nporpamMmmel ARM7.

2. Komanpgbl BeTBNeHuns ARM7.

3. W3MeHeHMe perncTpos cocToAHns ARM7.

4. Habop komaHg THUMB ARM7.

20.2 MpoMeXxyTouyHasa aTrecTaums

[MpoMe)xyTo4yHasa aTTecTaums NpoBOANTCA B COOTBETCTBMU C [oJIoXKeHreM o I'lpOMe)KyTOLiHOVI aTtTeCTaunn
o6yL|a+ou_u/|xc94 no nporpaMmmam BbICLLETO 06paaoBava. |_|p0Me)KyTO‘-IHaFI aTTectaund no n"ToraMm oCBoeHnd
ONCUMMIINHBI MPOBOANTCA B (hopMe 3a4eTa C OLLEHKOW. YCNoBUSIMU A5 NONOXKUTENBHON MTOFOBOWN OLEHKN
ABNAETCA BbIMNOJIHEHNE BCEX na6opaToprlx pa60T.

Mpw oLeHUBaHUK Pe3yIbTAaTOB YCTHOIO OMpPOoCa 1 3aluThl labopaTopHbLIX PpaboT NCNoNb3yeTcs
Ka4yeCTBEHHas LIKana oLeHoK. OLeHUBaHNe pe3yibTaToB BbINMOJHEHUS KOHTPOJIbHbLIX paboT
npeanonaraeT UCMo/b30BaHNE KOINYECTBEHHOM LLKasbI.

Mpw oLEHMBAHUM UCMONb3YETCs CaeayoLLas LWKana:

5 6annoB cTaBUTCA, eciv 06yYaloLWNNCA OEMOHCTPUPYET MOJIHOE COOTBETCTBME 3HAHUN, YMEHUN,
HaBbIKOB NpMBeAeHHbIM B Tabanuax nokasatenam, cBoboaHO onepupyeT NpnobpeTeHHbIMU 3HAHUAMN,
YMEHNAMMN, MPUMEHSAET UX NPU PELLUEHNN NPaKTUYECKMX 3akay;

4 6anna CTaBuTCA, eCnun 0byvatoLWmMnca 4eEMOHCTPUPYET COOTBETCTBUE 3HAHWI, YMEHWUIA, HAaBbIKOB
npuBefeHHbIM B Tabnmuax nokasaTenam, HO OOMNYyCKaeT He3HaYuUTeIbHbIe OWNOKK, HETOYHOCTN,
NCNbITbIBAET 3aTPYLHEHUS NPU peLleHnn NpakTUYecKnx 3afay;



3 6anna cTaBuTCH, ecnmn obyyaloWwnincs LEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHWI, YMEHWI,
HaBbIKOB NpvBeAeHHbIM B TabanLax nokasaTenaM, LONYyCKaeT 3HaYUTebHble OLWMOKN Npu peLueHnn
npakTU4eCcKnx 3agav;

2 6anna cTaBuTCA, €CIM 00yHatoLUACS 4EMOHCTPUPYET SSBHOE HECOOTBETCTBUE 3HAHWIA, YMEHUN,
HaBbIKOB MpVBeeHHbIM B TabauLax nokasaTensm.

Mpwn cpadve 3a4eTa C OLEHKON
OLleHKa «OTANYHO» - 5 bannos
OLEeHKa «xopoLlo» - 4 banna
OLieHKa «y[l10B/IeTBOPUTENBHO» - 3 banna
OLleHKa «HeyaoBNeTBOpUTENbHO» - 2 Banna.
MepeyeHb BONPOCOB K 3a4€eTy C OLLeHKOMN

CTpyKTypa MUKPOMPOLLECCOPHOM CUCTeMbI. KnaccudurKaumsg MUKPOMPOLLECCOPHbIX YCTPOMCTB (Mo
Ha3Ha4YeHWIo, N0 KONNYECTBY BbINOJHAEMbIX Nporpamm, Mo yncny BAC, no CTpyKTYpHOMY MpU3HaKy, no
BUAY anroputma paboTbl, N0 XapakTepy BPEMEHHON OpraHn3aumnm, no Koan4ecTsy 04HOBPEMEHHO
BbINOJIHAEMbIX NPOrpamMMm, No BUAY TEXHOJIOTUW U3rOoTOBEHUS). TEXHOOrnN N3roTOBJIEHUS
MUKPOMpPOLLeCCOpoB. KOMMbIOTEPHbIE MPUHLMUMBI MOCTPOEHWS MUKPOMPOLLECCOPOB (apxnTeKTypa (oH
HemaHa, MapBapackas apxuTekTypa). KoHBeNnepHsbI 1 cynepckanspHbidi noaxonbl 06paboTKu AaHHbIX.
ApxnTekTypbl cuctembl koMmaHga (RISC, CISC, VLIW, MISC, EPIC). ApxutekTypa RISC-MukponpoLeccopos 3-
ro nokoJsieHns. CurHasbHble npoueccopbl. CTPYKTYypa CUrHasbHOro npoueccopa. KoHeenepHoe
BbINOJIHEHNE KOMaHA CUTHasIbHbIX MPOLLECCOPOB. AnnapaTHas peaan3auns nporpaMMHbIX MyHKLMN
CUTHaJIbHbIX NPOLLECCOPOB (YMHOXUTENb, CABUraTeNN, LONOJHUTENbHbIE apudPMeTUnYecKue yCTPONCTBa,
cneumnann3npoBaHHble YCTPOMCTBA FreHepaunn agpeca, annapaTHasa opraHu3aumns LUKJIIos,
MCrnonb3oBaHMe Heckosibkux AJ1Y, pernctposblie ainbl). MapannenbHaa paboTa (yHKLUMOHAJIbHbIX Y3108
CUTHabHbIX npoLeccopos. CneunanbHbie METOLbI afpecaLny CUrHaJIbHOro NnpoLieccopa.
KoMbuHMpOBaHHbIE 1 Crieunann3npoBaHHble KOMaH4bl CUrHaIbHOro npoueccopa. YCTponcTea
BBOAa/BbIBOLA U Nepuepun CUrHaabHoro npoueccopa. CurHasbHble NpoLeccopbl ¢ YUKCUPOBAHHOW 1
nnaBatowen To4Kon. OCHOBHbIE TUMbI CUFHaJIbHBIX Npoueccopos. CTaHAapTHble npoueccopsl LIMOC
(Conventional DSP): npoueccops! Tl (Texas Instruments), npoueccopsl ADI (ADSP-2100), npoueccopsl
Motorola (DSP56000). YnyyweHHble cTaHAapTHble npoueccopbl LIMOC (Enhanced-Conventional DSP):
npoueccopbl TMS320C55X dmpmel Tl, npoueccopbl DSP16xxx hmpmbl Lucent, npoueccop ADSP-2116x
tupmbl ADI. Mpoueccopsbl LMOC ¢ apxutekTypoit VLIW: npoueccopbl TMS320C6xxx. MNMpoueccop MSC810X
(agpo SC140). CynepckansipHble npoueccopbl. MmbpuaHsble npoueccopsl. OpraHnsauma namatu LINOC.
Joctyn K 6nokam namsaTu. BAoKM NaMATK CUrHabHbLIX MPOLLECCOPOB. BHELWHAA NaMATb CUTHANbHbIX
npoweccopos. Pa3aeneHne Ha oTaenbHble 061aCTh U MOAYAN CUrHaNbHbBIX Npoueccopos. ObpalleHune K
NaMsATN y CUrHabHbIX MPOLECCOPOB. [eHepauns TaKTOB 0OXXUAAHUS ANA MeOJIeHHON BHELHeN NaMaTn y
CUTHaJIbHbIX NpoLeccopos. K3 namMATb CUrHasIbHbIX MPOLLECCOPOB. 3aluMTa COAEPXKMMOro naMaTu
CUrHaNbHbIX NpoLueccopos. MpoueccopHoe aapo ARM7. KoHsenep sapo ARM7. Pernctpbl sapo ARM7.
PerncTp TekyLiero cocTosHMA nporpammbl 14p0 ARM7. Pexxumbl 06paboTKn NCKNIOHUTENbHBIX CUTYaLniA
sa4po ARM7. Habop komaHg ARM7. KomaHabl BeTBAeHNA a4p0 ARM7. KomaHabl 06paboTku faHHbIX S4p0
ARM7. KomaHaa obmeHa sapo ARM7. /iamMeHeHne perncTtpoB cocTosaHua sapo ARM7. MporpaMMmHoe
npepbiBaHune agpo ARM7. Mogyne MAC agpo ARM7. Habop komaHa THUMB snpo ARM7.



